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                                  中文摘要 
 I 











1) 聚丙烯酰胺体系高分子网络凝胶法能显著降低 YAG 的合成温度，XRD 和 
TG-DTA分析表明，在 850 ℃时，系统仅存在纯 YAG相。XRD分析和 SEM
观察显示，粉体颗粒粒径纳米级，分布范围较窄；随着热处理温度的升高，
颗粒粒径增大，结晶程度提高，其激发和发射强度也随之增大。观察到发光
中心离子（Eu3+，Ce3+，Tb3+）在 YAG 中的浓度猝灭现象，以及 YAG: Ce3+
和 YAG: Eu3+荧光粉的发射光谱的蓝移现象，讨论了发光中心在 YAG中的发
光机理。 




3) 聚丙烯酰胺体系高分子网络凝胶法合成 Y-TZP 纳米粉，用 XRD、SEM 及分
光光度计对样品进行了表征；结果表明：在 600 ℃的低温可合成出含 Al2O3
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 Preparation and characterization of rare earth doping YAG phosphors 
and Y-TZP nanopowder  
Abstract 
 
In the present paper, a novel way named polyacrylamide gel method was 
employed to synthesize the rare earth doping YAG (yttrium aluminum garnet, 




 and YAG: Tb
3+
 phosphors at low 
temperature, respectively. Effects of the heating temperature and the doping 
concentration of the YAG nano-sized phosphor were evaluated. MOCVD (metal 
organic chemical vapor deposition) method was employed to prepare YAG: Eu
3+
 
phosphors. Moreover, polyacrylamide gel method was employed to prepare Y-TZP 
(tetragonal zirconia polycrystals stabilized by Y2O3) nano-sized powder. The results 
and development are as follows: 
1. The rare earth element doping YAG nano-sized phosphors was prepared at a lower 
temperature by using polyacrylamide gel method. XRD and TG-DTA analyses 
demonstrated that YAP (YAlO3) phase was observed at 800 , and quickly ℃
converted to YAG phase with the heating temperature increased, phase-pure YAG 
was observed at 850 .℃  XRD and SEM analysis indicated the phosphor powders 
grain size increased and luminescence intensity enhanced with the rising heating 
temperature, but powders were well dispersed and still in nano-scale. 







) into YAG lattices reaching a certain extent. The blue-shift 
in the spectra of ultrafine YAG: Eu
3+
 and YAG: Ce
3+
 phosphors powder was 
observed. Furthermore, we discussed the luminescence mechanism of YAG with 
the luminescence center. 
2. MOCVD method was employed to prepare the YAG: Eu
3+
 phosphor. RD, SEM 
and fluorescence spectrium characterizion indicated that the particles as prepared 
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 III 
absorption and emission spectra of YAG: Eu
3+
 phosphor were clearly observed. 
3. The nano-sized Y-TZP powder was prepared at a lower temperature by using 
polyacrylamide gel method. The samples were characterized by XRD, SEM and 
fluorescence spectrometer. Results showed that the yttrium doping tetragonal 
phase nano-sized zirconia comprised Al2O3 appeared at 600 , while slightly ℃
sintering and weak luminescence phenomenon were observed at 1 000 .℃  
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图 1-1-2 高分子网络凝胶过程示意图 
 







将考察 Eu3+、Ce3+及 Tb3+掺杂的 YAG 系列荧光粉，在本文中采用以下几种表达
式均表示为稀土掺杂 YAG荧光粉：YAG: Re3+, (Y1-xRex) 3Al5O12, Y3-xAl5O12: Rex。 
1.1.1.1 YAG: Ce3+荧光粉 
YAG: Ce
3+黄色荧光粉，早期主要用于阴极射线发光，而随着 InGaN / GaN
芯片的研制成功以及光效的提高，用 YAG: Ce3+荧光粉配合 InGaN / GaN蓝光芯
片来制作白光 LED已成为热点，并得到广泛研究与应用。采用 InGaN / GaN 芯
片涂敷黄色荧光粉所形成的白光 LED,目前在技术上最成熟,已经进入了特殊照
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